Temporal analysis of recruitment of mammalian ATG proteins to the autophagosome formation site.
Autophagosome formation is governed by sequential functions of autophagy-related (ATG) proteins. Although their genetic hierarchy in terms of localization to the autophagosome formation site has been determined, their temporal relationships remain largely unknown. In this study, we comprehensively analyzed the recruitment of mammalian ATG proteins to the autophagosome formation site by live-cell imaging, and determined their temporal relationships. Although ULK1 and ATG5 are separated in the genetic hierarchy, they synchronously accumulate at pre-existing VMP1-positive punctate structures, followed by recruitment of ATG14, ZFYVE1, and WIPI1. Only a small number of ATG9 vesicles appear to be associated with these structures. Finally, LC3 and SQSTM1/p62 accumulate synchronously, while the other ATG proteins dissociate from the autophagic structures. These results suggest that autophagosome formation takes place on the VMP1-containing domain of the endoplasmic reticulum or a closely related structure, where ULK1 and ATG5 complexes are synchronously recruited.